Modulating tone: the overture of S1P receptor immunotherapeutics.
Modulation of complex functions within the immune system has proven to be surprisingly sensitive to alterations in the lysophospholipid sphingosine 1-phosphate (S1P) receptor-ligand rheostat. This has become increasingly evident from both chemical and genetic manipulation of the S1P system, with pharmacological effects upon lymphoid cells, dendritic cell function, as well as vascular interfaces. The integrated immune system, perhaps as a result of its relatively recent evolutionary ontogeny, has selected for a number of critical control points regulated by five distinct high affinity G-protein-coupled receptor subtypes with a shared ligand, with receptors distributed on lymphocytes, dendritic cells, and endothelium. All of these cellular components of the axis are capable of modulating immune responses in vivo, with the impact on the immune response being very different from classical immunosuppressants, by virtue of selective spatial and temporal sparing of humoral and myeloid elements of host defense. Pharmacological subversion of the S1P rheostat is proving to be clinically efficacious in multiple sclerosis, and both the scope and limitations of therapeutic modulation of the S1P axis in immunotherapy are becoming clearer as understanding of the integrated chemical physiology of the S1P system emerges.